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© Oxidation catalyst for gas decomposition. 

© An oxidation catalyst for decomposing chemical 
compounds, in which tin covers at least one precious 
metai of platinum, palladium. Iridium and rhodium, 



and a surface covering rate of the tin is approxi- 
mately 10 to 90% with respect to the precious metal. 
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OXIDATION CATALYST FOR OAS DECOMPOSITION 



BACKGROUND OF THE INVENTION 



Field of the Invention 



The present Invention relates to an oxidation 
catalyst for decomposing a compound such as 
caibon monoxide, formalin In a gas Including oxy- 
gen- for use In an air cleaner, a combustion gas 
cleaner or purifier, a gas sensor, a deodorizer, a 
gas refiner or the like. 



Description of the Background Art 



Conventionally, a precious metal such as plati- 
num, palladium or the (Ike Is used as an oxidation 
catalyst for decomposition of a harmful gas such as 
carbon monoxide, formalin or formaldehyde or the 
IIke> in a gas including oxygen. However, such an 
oxidation catalyst exhibits oxidation ability at a high 
temperature of approximately 400 *C f which re- 
stricts Its utilization and application range or fields. 



SUMMARY OF THE INVENTION 



Accordingly, It is an object of the present In- 
vention to provide an oxidation catalyst for de- 
composition of a harmful compound such as car- 
bon monoxide, formalin or the like In a gas includ- 
ing oxygen, free from the aforementioned defects 
and disadvantages of the prior art, which is capable 
of performing at a low temperature range between 
a room temperature to approximately 150 # C. 

In accordance with one aspect of the present 
Invention, there is provided an oxidation catalyst for 
decomposing chemical compounds, comprising at 
least one precious metal of platinum, palladium, 
iridium and rhodium, and tin covering the predous 
metal, a surface covering rate of the tin being 
approximately to to 90% with respect to the pre- 
dous metal. 



BRIEF DESCRIPTION OF THE DRAWING 



The above and other objects, features and ad- 
vantages of the present invention will more fully 
appear from the following description of the pre- 



ferred embodiment with reference to the accom- 
panying drawings, in which: 

Fig. 1 is a graphical representation illustrating a 
relation between a tin covering rate and a reac- 
5 tion rate in one example using an oxidation 
catalyst according to the present invention; and 
Fig. 2 is a graphical representation Illustrating a 
relation between a temperature and a reaction 
rate In a comparative example using a conven- 
10 tfonai oxidation catalyst 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 



i$ 



The present invention will be described in de- 
tail in connection with its preferred embodiments 
with reference to the accompanying drawings. 
20 An oxidation catalyst for decomposition of a 
harmful gas such as carbon monoxide, formalin or 
formaldehyde or the like according to the present 
invention Indudes one of predous metal such as 
platinum, palladium, Iridium and rhodium and tin, 
25 and the surface covering rate of tin with respect to 
the predous metal is approximately 10 to 90%. 

At least one metal black of platinum, palladium, 
iridium and rhodium constituting a component of 
the oxidation catalyst is prepared by electrolysis of 
20 a chloride solution of the metal. After deaning the 
obtained metal black by using dilute sulfuric add 
solution, tin atom Is deposited over the surface of 
the cleaned metal black in an electrolytic solution 
induding a tin compound so that a surface cover- 
as ing rate of the tin with mpect to the metai black is 
approximately 10 to 90%, to obtain a tin-modified 
catalyst The tin-modified catalyst is then washed 
by water In inert gas atmosphere and is then dried 
at below 100 'C to obtain an oxidation catalyst 
« according to the present invention. 

The surface covering rate of the tin with re- 
spect to the metal black Is preferably determined 
to* approximately 10 to 90% in order to oxidize to 
decompose a harmful gas such as carbon monox- 
48 Ide, formalin or the like in a gas including oxygen 
at a low temperature range between a room tem- 
• perature and approximately 150 *C by using the 
obtained oxidation catalyst according to the present 
Invention. 

w When the surface covering rata of the tin with 
respect to the metal black Is (ess than 10%, the 
oxidation ability can not be obtained at the above 
d scribed low temperature, and, when the surface 
covering rate of the tin with respect to the metai 
blade is more than 90%, the oxidation speed is not 
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sufficient 

By contacting a mixture gas including the oxy- 
g« and the harmful gas such as carbon monoxide 
formafln or the like with the oxidation catalyst of the 
present invention, the harmful gas can be oxidized 

^l^T 9 -^ 9 * ' east amount for 

completely oxidizing the harmful gas such as the 
carbon monoxide, the formalin or the Oka. and 
hence there In no need to add an excess amount 
of oxygen more than the amount required for the 
complete oxidation into the mixture gas. 

In practice., a tin compound may be coated on 
a precious metal such as platinum, palladium 
indium or rhodium carried on a catalyst carrier ' 

Examples of the present Invention win new be 

22? ^ m9 pr9sent '•"ventton is not 
restricted to the Examples. 

Example 1: 



A platinum wire having a diameter of 0.3 mm 
was attached under pressure to a platinum net 
tevlnga dimension of 37 mm x 50 mm fcr an 
electrochemical treatment An electrodeposftion of 
the platinum net was carried out in a solution 
deluding 3% by weight of ehloroplatlnic acid and 
0.03% by weight of lead acetate to deposit plati- 
num blade on the platinum net Anode-cathode 
freatment of the resulted platinum net was repeated 
to clean It in an electrochemical manner in 0.5M 
(M'mol/dm*) <* sulfuric acid solution as an elec- 
trolytic solution. 

The true surface area of the platinum black 
was 1266.7 cm* and the roughness factor of the 
same was 19. 28. 

Tin atom was deposited on the obtained plats- 
num net in 0.5M of sulfuric add electrolytic solution 
Jtdudmg 10- to tO-M of tin sulfate at a deposi- 
«on potential of 0.2V v,. flHE to prepare a Un- 
modified platinum catalyst In this embodiment by 
varying the deposition time. 3 kinds of fin-modified 
platinum catalysts having different tin covering 
rates were prepared, as shown in Rg. 1. 

The obtained tin-modified platinum catalysts 
were washed by water in an argon gas atmosphere 
to remove the sulfuric add component and than 

flfJ* 8 ^?. t,n " mod,fled P^um catalysts were 
drtedat80 C while an argon gas was circulated. 

Each of a dried tin-modified platinum catalysts 
was filled up In a reaction tube having a dimension 
of an internal diameter of 8 mm x a length of 37 
mm to obtain a reactor. Then, a mixture gas of CO 
♦ ft + He at a mixture ratio of 3228 was flowed 
in the reactor at a flow speed of 6J ml/min. to 
carry out a quantative analysis of CO. 0, and CO* 
at a temperature of approximately 290 to 430K by 



wang flas chromatography. As a result as shown 

2 W<iaaon rate of 100% was obtained 

« me On covering rate of 35%. 

5 ductfon of hydrogen elimination wave by using a 
ajigte pulse method (potential sweep speed of 0 01 

was 368.7 cm 1 and the roughness factor of the 
same was 5.58. 

10 

Example 2: 

~. A - B ' Hnodified Platinum catalyst having a fin 
« ccvenng rate of 94% wa, prepared in the same 

!1 E I an,pl9 1 ** was fi,,9d °P in 

reacbon tube to obtain a reactor in the same man- 
ner as Example 1. Then, a mixture gas of CO ♦ 

M Si * * miXtUre ratf0 of 3:2:28 w » "owed in 
the reactor at a flow speed of 6.8 ml/min.. and CO 
oxidation reaction rate was measured at a certain 
reacfion temperature of an absolute temperature 
range between 290 and 430K. A quantative analy- 

» SL ;^ 8ndCOj out by using 

£ i * As a result as shown in 
Rg, 2. tfie CO oxidation rate of 100% was obtained 
at the absolute temperature of 420K. 



so Comparative Example: 



By using a platinum catalyst prepared in the 
same manner as Example 2. except that no tin was 
coated, a test was carried out in the same manner 
« as Example 2 except a reaction temperature of an 
absolute temperature rage between 290 and 495K. 
in this case, as shown in Rg. 2, th e CO oxidation 
rate was 2% at the absolute temperature of 480K. 



40 



Example 3: 



A test was carried out in the same manner as 
"ample 1 using a fin-modified catalyst, exceot 
«« that palladium black, iridium black or rhodium blade 
was. deposited on the platinum net by the elec- 
t/odepositfon. to obtain the same effects and ad- 
vantages as those of the Example 1. 



so 



Example 4: 



By using the fin-modified platinum catalyst pre- 
pared In Example 2. a test was carried out in the 
^manner as Example 2. except a mixture gas 
of WHO + Oj at a mixture ratio of 1:10 was used, 
m mis ease, th oxidation rate of HCHO was 100% 
at the absolute temperature of 320 K. 
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ft is readily understood from the above descrip- 
tion that the harmful gas such as carbon monoxide, 
formafln or the (to can be oxidized and decom- 
posed at a tow temperature of a room temperature 
to approximately 150 *C by using a tin-modified s 
oxidation catalyst according to the present Inven- 
tion. Hence, this catalyst can be widely used in 
various fields. 

Although the present Invention has been de- 
scribed In Its preferred embodiments, ft it readily ;o 
understood that the present Invention It not re- 
strfcted to the preferred embodiments and that 
various changes and modifications can be made by 
those sfcflied in the art without departing from the 
spirit and scope of the present invention. J5 



Claims 

1. An oxidation catalyst for decomposing chemical zo 
compounds, comprising: 

at feast one precious metal of platinum, palladium, 
iridium and rhodium; and 

tin covering the precious metal, a surface covering 

rate of the tin being approximately 10 to 90% with zs 

respect to the precious metal. 

Z The catalyst of daim 1, wherein the chemical 

compounds include carbon dioxide and formalin. 

X The catalyst of daim 1, wherein the predous 

metal is a metal blade « 
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FIG 1 
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